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« Fused with'- NayOy; i precipitated  with -molybdate and | 2. Dissolved "in H,80, (specifi¢’ gravity; 1:84) and then

then twice with MgCli. -

¢t Digsolved “in -H;80, (specific gravity, 1.84). and then-as
in (%),

¢ Fused with - Na40,, and then precipitated and weighed
as ammonium phosphomolybdate.
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precipitated twice with MgCls:in thé_‘ presénce of citrie acid.
« Digsolved.in HCIO, and then asiin (7).,

7 Same results .obtained. by (¢) and. by solution. in
k HNO;-HF and then as in (9).. '
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SUGGESTED METHOD FOR UMPIRE DETERMINATION OF PHOSPHORUS IN
FERROPHOSPHORUS

In this method the sample is fused with Na,O; in

an iron crucible, the melt dissolved in HNO;, the

phosphorus separated as ammonium phosphomolyb-
date and precipitated twice with MgCl.:

Solutions required.—MoLYBDATE ‘SornuTioN.—Mix
100 g of pure MoO; or 118 g of 85 per cent molybdie
acid Wi’oh 400 ml of water-and add 80 ml of NH,OH
(sp. gr. 0.90). When solution is. .complete; filter
‘and pour the . solution slowly and with constant
stirring into a mixture of 400 ml of HNO; (sp. gr.
1:42) and 600 ml of water. ~Leét settle for 24 hours
and use the clear supernatant liguid. -

Ammontum NITRATE Sorurion (5 PER CENT) —
Dissolve 50 g of NH,NQgyin: 950 ml of water.

- AmmoNiuM  HYDROXIDE- AMMONIUSE - CITBATE
SOLUTION —Dissolve 25 g of citric acid in 350 ml of

‘water and add 200 ml of NH,OH (sp. gr. 0.90).

‘Divure. Ammonium Hyproxins (1 :20).—Mix

50 ml of NH,0OH (sp gr: 0.90) and 1,000 ml of water.

- Dinvrs HYDROCHLORIC Acin (1 :-20)—Mix 50 ml
of HCI (SP gr: 1.19) and 1,000 ml of ‘water.

' Macwssia Mixrore.—Dissolve 50° g of MgCl.
6H,0 and 100 g of NH,Cl in 500 ml of water. . Add
‘NH,OH in slight excess, let stand m'rermght and
filter. if. a: precipitate appears. Make barely acid
with HCl and dilute to 1,000 ml.

Procepure.—Mix 1.5 g of the finely powdered
alloy . (150 mesh or finer) with approximately 15 g
of dry Na,0; in a-40 ml Armco iron (low phosphorus)
crucible stamped from No. 20 gauge metal. (These
crucibles. can be purchased from Tha Consolidated
Metal Products Co., Dayton, Ohio.) Spread & thin
layer of Na,O, over. t.he top of the mixture, cover the
crucible- with' a porcelain or iron lid, and fuse the
contents of the crucible by hesting first at a low
temperature . and- then gradually raising the tem-
perature until complete fluidity of the mass occurs.
When' the charge has melted rotate the crucible
sufficiently to take care of unattacked particles of
the alloy along the sides of the cruecible and also to
stir up the melt.. Keep the contents of the crucible
‘molten for about five minutes, then heat to bright
redness for & minute, remove from the heat source
and allow to cool.

Place the crucible in an 800 m! covered  beaker
containing about 300 ml of water, warm for a few
minutes, remove the crucible and wash it well with
a warm 1 per cent solution of HNQ;. Neutralize the
solution by slowing adding HNO; (sp. gr. 1.42) and
then add 40 ml in excess. Digest until the solution
clears-——a little iron scale will usually remain in-

soluble. Filter the solution through a tight paper

into_a certified 500 ml volumetric flask and wash the~

residue with the warm 1 per cent solution of HNO3
Cool to 20° €., diluts to exactly 500 ml, mix well,
and plpette duphcate 100 ml portions (0. 3000 g)
into 600 ml beakers.

Add 20 ml of HNO, (sp. gr. 1.42), 5 to 10l of &
1.5 per cent solution of KMNO,, and carefully boil
until manganese is precipitated.. Dissolve the pre-
cipitate by the addition of H;80, and boil for a few
minutes to expel oxides of nitrogen. - Cool somewhat,
add:40 ml of NH,OH (sp. gr. 0.96) and 160 ml of
filtered ammonium molybdate solu’smn : Digest ah
50°.C.for ene to: two hours with: frequen ;
Cool to room temperdture and filter on &
close texture, keeping as much of the prec
possible in the beaker. ' Wash the beak
precipitate five times w1th ‘a 5 per cent. solution
NHNO,. Set the filtrate and washings' aside. after’
thoreugh mixing and ‘make: sure -that- lm further"
separation of phosphomolybdate occurs.

Dissolve the precipitate in the beaker'i in:28 mly
ammonium hydroxide-ammonium  citrate solutior
Pour this solution through the filter w__}uch ontaing -
the remainder:of the yellow precipitate-and: cateh
the solution in a'400 ml beaker. Wash the beaker
and paper several times W1th a dilute solutmn ofj
NH,OH (1 : 20}, next with ‘a little: ot water, then
with hot dilute HCI (11 20) and finally with" dilite-
NH,0H (1 :20).. The volume of the- sohxt.mn at this
point should be approximately 150 ml. Neubrahze:
the ammoniacal solution with, HCl, using litmus as
indicator, and add 1 ml of HCL (sp. gr. 1.19) n
excess and 20 ml of magnesia micture per decigram
of phosphorus Now -add- NH,OH: (sp. gr. 0.90)
dropwise and with continyous stirring until -tha
solution is ammoniacal’ and-most of ‘the phosp horas:
has been precipitated. Finally add 15 ml more of -
NH,0H and" sllow the: solution -to stand for four
hours or ove_rmghb at room temperature. Ths time
of standing may be reduced to two hours if the
solution is kept in a refrigerator or an ice-water
bath and is frequently well stirred. Filter wash'the
magnesium-ammonium phosphate precipitste several
times with dilute NH,OH (1 : 20), and dissolve it on
the filter in 25 ml of dilute HCI (1 : 1), cstching the
solution in the original beaker containing the bul*
of the precipitate. Wash the filter thoroughly wi’
dilute HCl (1 : 20) (note 1) and dilute the solutiow
to 150 ml. Cool to 10° C,, add 0.2 g of citrie acid,
next 2 to 3 ml of magnesia mixture, then, while




irring well, add NH,OH (sp. gr. 0.90) dropwise
.atil the precipitate dissolves slowly and with diffi-
culty. Continue the neutralization by adding dilute
NH,OH (1 :20) dropwise and with stirring until
precipitation appears complete. Finally add suffi-
cient NH,OH (sp. gr. 0.90) to provide an excess of
8 to 5 per cent by volume. Allow to stand as before.

2 AL o den e ~
Transfer the precipitate to a 9 cmn Whatman No. 42

filter or its equivalent and wash with dilute NH,OH
(1 :20). Ignite the precipitate carefully and at as
low as temperature as possible until the carbon has
been destroyed. Finally ignite to constant. weight
at a temperature of 1,000 to 1,050° C., and calculate
to phosphorus by multlplymg the weight of Mg,P;0,
by 0.2787 (note 2). Correct the final result by blanks

aovrind thuanoh all Af +ha ctama an
CaITicaG oaiougn au 01 vae aﬁt:_pn Uf uhu mtaf;hud

NOTES

1. If the alloy contains significant amounts of arsenic
{(over 0.1 per cent); treat the HCl golution with H,8, digest,
filter, and wash with- acidulated hydrogen sulphide water:
_ Boil the filtrate to.expel S, add 0:2 to 0.3 g of citric acid,

2 to 3 ml of MgCl mixtire, ete... Small amounts. of arsenic
‘can be removed: bg ‘adding 1 g of NH,Br and ea.refully boil-
ing the HCl solution to a volume of 10 mk:

2. 'The ignited and weighed Mg,P,0y Toay, if desired, be
examined ‘for 8i0;, by dissolving in dilute HCY, adding 5l
-of HyS0; (sp. gr. 1.84), fuming, diluting, filtering off the
mscluble which can be ignited, weighed; and treated in the

. 'usualmanner with HF and H,SO, for silica. -

3. Instead of fusing a 1.5 g sample, mdlvxdual 0.3 gsamples
iy be fused with 4 to 5:g of Na;Os, in which esse the HNO;
solution: should be concentrated to about 100 mb before
. ‘precipitating with molyhdate.

" 4. Tests: made: a6 this bureau show that the. Bureau’s

'standard ferrophosphorus No. 90 can be dissolved in con-
" ~entrated sulphurie. acid thhout loss of phosphorus. This

B be convemently ‘done by transferring & 0.3 g sample

J-a small, dry, covered beaker or Erlenmeyer flask (100 to

150 ml), adding 6 mi of sulphurie acid (sp. gr.’ 1.84), and
heating at 150 to 160° C. until decomposition. is complete:
and:no black partioles remain. Sohition is-usually-complete
in 60 to 90 minutes.

5. Tests on the precipitation. of 0,0659 g-of phosphorous'
(=C=0.2365..g MgP;O;) by an excess.of . magn sy mlxt.um in.
the presence of 0.2400 g of iron.and.§ & af citric-acid: showed

‘that all but a few tenths of s mllhgram -of phOSphorus is

precipitated. The procedure used was as. follows: To the
acid solution, having a volume of. abo_il‘ 150 mI and eontain-
ing 5 & of citri¢ acid, -add. 25 ml: of inagnes mlxture, ¢aol
to 10° C., gradually neutralize with NH,OH and: then add 25
ml in excess. - Stir-the selution for 15 t6.20 mmutes, digest..
at room teraperatare for several hours’ or* ‘preferably . aver-
night.  Filter, dissolve; and reprecipitate under standard:
conditions. It is always necessary to remecmita.te the mags
nestum ammonium phosyhate, undet standard conditions::
in order to secure a preclpltate uItlmately corresponiding

- on ignition to Mg,PsOr—cf. The analysis of  phosphate rock;

G. E. F. Lundell and J.' I. Hoﬁman, JI. Assoc. of Oﬂiezal
Agri. Chemists 8, No. 2; p. 184.



